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THE  OLDEST  KNOWN  PETRIFIED  FOREST1 


By  Winifred  Goldbing 
New  York  State  Museum,  Albany,  N.  Y. 


[With  nine  plates] 

Dreams  do  come  true— sometimes ;  and  one  of  the  most  recent 
dreams  of  the  New  York  State  Museum  was  realized  when,  on 
February  12, 1925,  there  was  formally  opened  to  the  public  the  resto¬ 
ration  (see  pi.  1)  of  the  extensive  forests  that  flourished  in  eastern 
New  York  a  few  hundred  million  years  ago  during  Upper  Devonian 
(Ithaca)  times.  The  history  of  the  discovery  of  these  trees  and  the 
gradual  accumulation  of  material  which  led  to  the  final  solution  of 
their  nature  is  almost  a,s  interesting  as  the  ancient  trees  themselves. 

HISTORY  OF  DISCOVERIES 

Back  in  1869,  over  half  a  century  ago,  the  little  village  of  Gilboa 
in  the  Catskills  (Schoharie  County)  came  suddenly  into  prominence 
from  a  paleobotanical  point  of  view.  In  the  autumn  of  that  year 
the  upper  valley  of  the  Schoharie  Creek  was  swept  by  a  great  freshet 
which  tore  out  bridges,  culverts,  and  roadbeds  around  the  little 
village  of  Gilboa.  But  science,  at  least,  has  much  for  which  to  be 
grateful,  for  at  the  same  time  that  all  this  disaster  was  caused  the 
freshet  very  obligingly  exposed  in  the  bed  rock  along  the  creek  stand¬ 
ing  stumps  of  fossil  trees,  all  at  the  same  level.  The  discovery  of 
these  trees  was  described  in  the  Albany  Argus  of  January  30,  1870, 
and  in  the  twenty-fourth  Museum  Report  (1872,  for  1870) ;  and  it  was 
considered  of  so  much  importance  that  it  was  brought  by  Professor 
Hall  to  the  attention  of  the  British  Association  for  the  Advancement 
of  Science  in  1872.  Excavations  were  made  during  the  year  1870  in 
the  bed  of  sandstone  containing  these  trees  and  five  stumps  and  a 
number  of  fragments  were  taken  out  of  this  ancient  forest.  The 
greater  part  of  thi^  material  was  brought  to  the  State  museum, 
where  it  has  for  some  time  constituted  a  remarkable  exhibit  of  the 
ancient,  extinct  flora  of  the  State. 

1  Reprinted  by  permission,  with  slight  changes  in  the  illustrations,  from  the  Scientific 
Monthly,  Vol.  XXIV,  pp.  514-529,  June,  1927. 
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The  Gilboa  collections  were  submitted  for  examination  to  Sir  Wil¬ 
liam  Dawson,  of  Montreal,  then  principal  of  McGill  College,  and  in 
his  day  an  authority  on  the  plants  of  the  Devonian.  Dawson  placed 
these  trees  in  a  genus  of  true  ferns,  represented  by  trees,  and  distin¬ 
guished  two  species,  Psaronius  textilis  and  P.  erianus.  The  genus 
has  in  these  later  years  been  thoroughly  studied;  and  it  has  been 
found  that  the  structure  is  quite  different  from  that  of  the  Gilboa 
trees.  Moreover,  Psaronius  belongs  to  the  Carboniferous,  the  period 
of  our  coal  trees,  and  is  much  more  recent  by  millions  of  years  than 
these  Upper  Devonian  trees.  The  problem  of  the  nature  and  rela¬ 
tionship  of  our  Gilboa  trees  was  still  left  to  science,  and  seemed  in¬ 
capable  of  solution  until  the  summer  of  1920. 

It  had  always  been  assumed  that  our  Devonian  trees  had  a  scattered 
distribution — no  one  dreamed  of  a  vast  and  extensive  forest.  The  old 
locality  had  long  since  been  covered  up  and  the  rocks  at  the  level  in 
which  the  trees  were  discovered  did  not  outcrop  again  in  this  area. 
Nothing  more  was  heard  of  these  fossil  stumps  until  in  1897,  when 
Prof.  C.  S.  Prosser,  then  connected  with  the  New  York  State  Survey, 
reported  finding  some  small  specimens,  from  a  higher  horizon,  lying 
loose  at  the  Manorkill  Falls  about  a  mile  above  Gilboa.  Occasional 
attempts  since  then  to  relocate  this  primeval  forest  of  the  Devonian 
period  were  fruitless  until  the  summer  of  1920,  when  special  effort 
was  made  to  add  to  the  collection  of  Devonian  plant  material  already 
in  the  hands  of  the  museum-  In  this  year  the  efforts  to  relocate  the 
Schoharie  forest  or  to  find  some  additional  evidence  as  to  its  extent 
led  to  the  discovery  of  upright  tree  stumps  not  in  the  original  locality 
but  6,400  feet  south,  at  the  higher  level  along  the  road  in  the  vicinity 
of  the  lower  falls  of  the  Manorkill,  tributary  to  the  Schoharie  Creek. 
(See  pi.  4,  fig.  2.)  Five  specimens  were  taken  from  this  site.  These 
trees,  as  was  the  case  with  those  first  discovered,  were  found  with 
their  bases  resting  in  a  bed  of  shale,  black  or  greenish-black  in  color, 
and  representing  the  original  mud  in  which  the  trees  grew.  This 
tree  locality,  which  constitutes  the  highest  horizon  in  which  these 
stumps  have  been  found,  has  an  elevation  of  1,120  feet  above  tide, 
and  when  the  Gilboa  Reservoir  is  filled  the  flow  line  will  be  some 
feet  above  this  spot.  The  old  locality,  on  the  same  side  of  the 
Schoharie  just  above  the  old  Gilboa  bridge,  had  an  elevation  of  1,020 
feet  A.  T.,  giving  a  difference  of  just  100  feet  between  these  two 
tree  horizons.  Since  1920,  the  city  of  New  York  has  been  doing 
construction  work  at  Gilboa,  preparatory  to  impounding  the  waters 
of  the  Schoharie  Creek  for  the  future  use  of  its  citizens.  The  result¬ 
ant  reservoir  will  extend  over  a  length  of  nearly  7  miles  and  will 
drown  the  village  of  Gilboa  and  its  vicinity,  including  the  two  above- 
mentioned  fossil-tree  localities.  In  1921,  in  the  course  of  quarrying 
in  connection  with  the  work  on  the  dam,  the  old  locality,  which  is 
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directly  at  the  spot  where  the  dam  was  being  built,  was  uncovered 
and  seven  stumps  were  found,  some  of  them  too  badly  broken  to 
permit  removal.  One  specimen  taken  weighs  nearly  a  ton  and  has 
a  circumference  of  nearly  12  feet  (diameter  about  4  feet).  In  a 
quarry  about  half  a  mile  (2,300  feet)  downstream  from  the  old 
locality,  trees  were  found  at  a  level  of  960  feet  above  tide,  60  feet 
below  the  oldest  or  middle  locality,  160  feet  below  the  highest  level 
where  trees  were  found  .  This  quarry,  known  as  “  Riverside  Quarry  ” 
(see  pi.  3,  fig.  2,  and  pi.  4,  fig.  1),  has  yielded  the  greatest  number 
and  also,  on  the  whole,  the  largest  stumps  found.  During  one  period 
18  specimens  were  taken  from  an  area  50  feet  square,  not  counting 
those  destroyed  in  quarrying-  One  of  the  largest  specimens  of  this 
group  has  a  circumference  at  the  base  of  approximately  11  feet 
(diameter  approximately  3.5  feet),  a  height  of  22  inches,  and  a 
diameter  at  that  height  of  21  y2  inches ;  stumps  of  greater  height,  but 
of  smaller  girth,  have  been  obtained.  At  all  the  three  tree  horizons 
the  stumps  were  found  with  their  bases  resting  in  and  upon  shale 
and  in  every  case  in  an  upright  position  with  the  trunk  extending 
into  the  coarse  sandstone  above.  The  shale  beds  representing  the 
muds  in  which  the  trees  stood  vary  in  thickness  from  6  inches  to  2 
feet,  more  often  thin  than  thick. 

By  the  spring  of  1924  with  the  additions  to  our  collection,  which 
we  owe  to  the  courtesy  of  the  commissioners  of  the  New  York  Board 
of  Water  Supply  and  the  various  engineers  connected  with  the  work, 
we  had  in  our  museum  a  total  of  nearly  40  stumps,  partial  or  com¬ 
plete,  and  a  number  of  broken  pieces.  We  have  not  added  to  our 
number  of  fossil  trees  since  then;  but  they  have  been  distributed 
among  various  museums  and  some  even  have  gone  into  private 
hands.  Taking  into  consideration  with  all  these,  those  still  at  the 
quarry,  the  weathered  stumps  discarded,  and  those  destroyed  in 
quarrying,  the  number  of  stumps  taken  from  these  primeval  forests 
must  run  into  the  hundreds,  and  continued  quarrying  will  bring 
more  to  light.  Riverside  Quarry  is  not  included  in  the  area  covered 
by  the  Gilboa  reservoir,  but  its  value  as  a  fossil  tree  locality  will  be 
greatly  lessened  with  the  cessation  of  quarrying  operations.  Now 
that  the  rock  layers  containing  the  stumps  have  been  located,  it  is 
quite  possible  that  they  can  be  traced  around  the  hills  and  found  out¬ 
cropping  elsewhere.  In  the  area  known,  the  tree  localities  have  been 
found  stretching  over  a  distance  of  something  more  than  a  mile 
and  two  thirds.  No  forest  as  old  and  as  extensive  as  this  has  any¬ 
where  been  reported  up  to  date.  We  therefore  have  in  eastern  New 
York,  up  to  date,  the  oldest  known  forest  in  the  world,  and  in  our 
museum  a  unique  and  unmatchable  exhibit. 

Except  for  the  discovery  of  the  seeds,  which  was  quite  accidental 
as  many  very  important  discoveries  are,  we  would  still  have  been 
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left  with  a  forest  of  fossil  stumps  and  have  been  little  better  off 
than  were  Professors  Hall  and  Dawson  in  1869.  By  the  merest 
chance,  Dr.  Rudolf  Ruedemann,  State  paleontologist,  who  was  on  the 
ground  with  some  other  collectors  in  the  summer  of  1920,  came 
across  a  slab  of  dark  shale  containing  seeds  along  the  edge  of  the 
Schoharie  Creek  in  the  vicinity  of  the  Manorkill  Falls.  (See  pi.  3, 
fig.  1.)  The  slab  was  traced  to  the  bed  of  shale  from  which  it  was 
derived  and  a  number  of  good  specimens  were  obtained.  Later  in 
that  summer  the  writer  and  an  assistant  worked  this  bed  of  shale 
and  a  fairly  large  collection  of  excellent  material  was  obtained, 
including  not  only  the  seeds,  but  another  kind  of  fruiting  body,  bits 
of  foliage  and  roots.  Further  efforts  in  the  summer  of  1923  led  to 
the  discovery  of  a  new  locality  about  30  feet  south  of  the  original 
exposure,  and  in  this  and  the  following  year  our  already  unique 
collection  was  considerably  augmented  in  both  quantity  and  quality. 
Collecting  in  the  spring  of  1925  showed  both  localities  to  be  prac¬ 
tically  exhausted,  and  besides  this  whole  area  will  eventually  be 
under  the  deep  waters  of  the  Gilboa  reservoir. 

In  addition  to  stumps,  portions  of  the  trunks  of  these  fossil  trees 
were  found  in  1920  and  later.  In  the  early  summer  of  1923  bases 
of  stumps  were  found  in  Riverside  Quarry  with  the  long,  radiating 
straplike  roots  attached,  so  that  there  could  no  longer  be  any  doubt 
that  these  trees  grew  in  situ.  In  1925  three  specimens  of  the  outer 
bark  showing  petiolar  scars  were  brought  in  by  Mr.  R.  Veenfliet,  jr., 
a  local  collector.  The  greatest  numbers  of  the  trees  comprising  these 
ancient  forests  were  of  this  Gilboa  tree  type,  but  evidences  of  two 
other  kinds  of  trees  have  been  found.  One  is  a  Protolepidodendron , 
a  lycopodlike  tree,  similar  to  the  Naples  tree,  Protolepidodendron 
primaevum  (Rogers),  known  for  so  many  years  from  the  Portage 
beds  of  central  New  York.  This  tree  has  not  }^et  been  described. 
In  the  fall  of  1925  two  specimens  of  another  type  of  tree  with  long, 
grasslike  leaves  on  the  trunk  were  collected  in  Riverside  Quarry, 
and  they  have  been  described  under  the  name  Sigillaria  ?  gilboensis 
(N.  Y.  State  Museum  Bull.  267,  1926)  as  another  lycopod  type-  of 
tree. 

In  the  early  summer  of  that  year  a  rootstock  was  found  in  the 
same  quarry,  which  may  belong  to  either  of  the  last  two  mentioned 
types  of  trees. 

2.  UPPER  DEVONIAN  GEOGRAPHY  AND  PRESENT  GEOLOGY 

The  Gilboa  trees  afford  an  index  to  the  geography  of  the  western 
Catskills  and  the  Schoharie  Valley  during  the  late  Devonian  period 
to  which  they  belong.  During  these  times,  the  present  Catskill 
Mountains  formed  the  low  shore  line  of  a  shallow  sea;  and  the  con¬ 
tinental  land  lay  off  to  the  east  of  the  Catskills,  extending  far  into 
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the  present  area  of  the  Atlantic.  This  shallow  sea  covered  the 
interior  of  the  State  and  country  and  received  the  heavy  drainage 
from  this  eastern  land  mass.  The  southwesterly  flowing  rivers 
brought  down  debris  of  the  primitive  vegetation  with  which  that 
lost  land  was  wooded,  and  scattered  the  remains,  leaves,  stems, 
branches,  etc.,  through  the  vast  delta  and  shore  deposits.  Perhaps 
nowhere  else  in  the  known  records  of  the  rocks  is  there  such  an 
extraordinary  accumulation  of  the  land  flora  of  this  geological  age 
as  in  these  sands  which  underlie  the  slopes  of  the  Catskills  westward 
into  the  Allegheny  Plateau.  Plant  remains  were  mingled  with  the 
earliest  of  the  fresh-water  mussels  which  burrowed  in  the  sands  of 
the  river  mouths;  at  times  the  rivers  carried  the  forest  growth  far 
out  among  the  marine  deposits  and  it  was  mingled  with  the  animal 
remains  of  the  salt  sea.  This  close  intermixture  of  terrestrial  and 
marine  conditions  is  most  abundantly  shown  in  the  lower  or  earlier 
part  of  the  Catskill  terrane.  The  coasts  of  those  days  were  very 
unstable,  which  would  give  a  swampy  shore  line.  Forests  of  prim¬ 
itive  trees  grew  along  these  shore  lines,  spreading  down  to  the  water’s 
edge.  Gradual  submergence  of  the  coast  carried  these  trees  beneath 
the  water  and  the  sediments  piled  up  over  their  bases.  At  a  later 
period  when  the  sinking  basin  was  again  filled  by  deposits  the  forest 
again  crept  down  to  the  water’s  edge.  The  discovery  of  these  hori¬ 
zons  of  fossil  tree  stumps  shows  that  three  successive  forests  flour¬ 
ished  here,  were  submerged,  destroyed  and  buried.  The  fact  that 
the  stumps  are  buried  in  a  fairly  coarse  sandstone  indicates  a  rapid 
destruction  and  burial. 

The  geologic  horizon  of  the  occurrence  of  the  Gilboa  trees  appar¬ 
ently  is  the  Ithaca  formation.  The  Oneonta  is  characterized  by  red 
beds  and  they  are  not  found  as  low  as  any  horizon  containing  tree 
stumps.  Red  beds  characteristic  of  the  Oneonta  are  seen  a  few  feet 
above  the  highest  tree  horizon  at  the  Manorkill.  Collections  made  at 
a  higher  horizon  four  miles  to  the  south  at  the  intake  of  the  tunnel 
show  a  prevailing  Ithaca  fauna ;  and  it  is  therefore  apparent  that  we 
have  an  intermingling  of  Ithaca  and  Oneonta  sediments.  The 
fresh-water  unio,  Amnigenia  catsJcillensis,  occurs  in  a  massive  sand¬ 
stone  one  and  a  half  miles  northeast  of  Gilboa,  some  600  feet  above 
the  level  of  the  Schoharie  Creek  at  Gilboa,  which  clearly  indicates 
that  the  horizon  of  this  shell  is  above  that  of  the  tree  trunks  found  at 
Gilboa.  The  Ithaca  fauna  is  also,  present  on  the  hillsides  above 
Gilboa ;  and  all  this  indicates  that  we  have  in  this  area  an  interfinger¬ 
ing  of  the  Oneonta  and  Ithaca  sediments. 
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3.  STRUCTURE  OF  GILBOA  TREES 

A  full,  technical  description  of  the  Gilboa  trees  may  be  found  in  a 
previous  article  by  the  writer  (N.  Y.  State  Mus.  Bull.  251,  1924,  pp. 
50-93)  by  those  who  care  to  go  into  more  detail  than  is  given  in  the 
following  description. 

The  stumps  taken  from  the  three  horizons  show  great  variability 
in  size  and  some  variability  in  shape.  (See  pi.  5,  figs.  1  and  2.) 
The  bases  of  the  stumps  are  bulbous,  as  might  be  expected  of  certain 
trees  growing  under  swampy  conditions,  and  show  a  circumference 
at  the  base  from  3  feet  and  less  up  to  nearly  12  feet  (diameter  less 
than  1  foot  to  nearly  4  feet).  In  general,  the  height  at  which  the 
trunks  were  broken  off  varies  from  a  few  inches  over  1  foot  to  about 
3  feet  or  slightly  over,  but  in  the  spring  of  1925  a  large  specimen 
was  taken  from  Riverside  Quarry,  which  extended  up  into  the  trunk 
for  51/2  feet.  Some  of  the  stumps  narrow  quite  gradually  from  the 
bulbous  base  into  the  trunk,  others  very  abruptly.  The  parts  of 
trunk  above  the  heights  shown  in  the  stumps,  which  have  been  found 
infrequently,  are  in  a  flattened  condition.  The  museum  has  two 
of  these  specimens,  one  over  4  feet  long  and  the  other  over  3  feet 
long.  In  the  case  of  the  latter,  which  was  taken  from  the  underside 
of  an  overhanging  ledge,  as  much  again  of  the  trunk  had  been  broken 
away  and  lost ;  and,  beyond  the  section  obtained,  the  trunk  continued 
into  the  solid  rocks  with  little,  if  any,  diminution  in  width.  Another 
specimen,  too  poor  to  be  removed  from  the  rock,  showed  some  12  feet 
of  slender  trunk  which  must  represent  a  portion  near  the  top  of  a 
large  trunk  or  the  trunk  of  a  very  small  tree.  Judging  from  the 
stumps  and  the  portions  of  trunks,  the  largest  of  these  trees  must 
have  reached  heights  of  30  to  40  feet. 

The  outer  cortex  is  the  only  structure  of  the  stumps  and  trunks  of 
these  trees  that  is  to  any  extent  preserved.  The  interior  structures 
have  been  washed  out  and  the  cavity  left  filled  with  sand  which  has 
helped  preserve  the  shape  of  the  stumps  in  fossilization.  The  struc¬ 
ture  of  the  outer  cortex  is  similar  to  that  seen  in  a  group  of  Carbon¬ 
iferous  seedferns  ( Lyginoptens ,  Heterangiwn) .  It  consists  of  inter¬ 
lacing  strands  of  strengthening  tissue  (sclerenchyma) ,  forming  a 
network,  or  more  or  less  parallel  (see  pi.  6,  fig.  1).  In  transverse 
sections,  unlike  the  Carboniferous  forms,  the  sclerenchyma  appears 
in  the  form  of  dots  or  short  thick  irregular  lines,  irregularly  scat¬ 
tered.  This  zone  of  the  outer  cortex  varies  from  an  inch  or  less  to 
several  inches  in  thickness,  depending  upon  the  size  of  the  stumps. 
In  the  majority  of  cases,  the  outside  portion  of  the  outer  cortex  is 
missing,  but  it  is  well  shown  in  several  cases.  The  outer  surface  is 
marked  with  shallow  ridges  and  furrows,  in  some  cases  giving  the 
effect  of  a  bark;  in  other  cases  the  outer  surface  is  only  irregularly 
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furrowed  and  wrinkled  or  even  just  roughened,  some  of  which  is 
undoubtedly  due  to  shrinkage  in  preservation ;  but  in  either  case  the 
outer  surface  appears  to  be  composed  of  layers  of  sclerenchyma 
forming  a  kind  of  bark,  which  in  the  living  tree  probably  had  a 
covering  of  ramentum  or  fibers.  The  underside  of  the  base  of  the 
stumps  (see  pi.  6,  fig.  2)  is  quite  strikingly  furrowed  in  a  radiate 
manner,  and  in  some  specimens  a  depression  is  seen  at  the  center. 
The  base  as  well  as  the  sides  has  the  outer  zone  or  covering  of 
sclerenchyma  layers  above  which  is  the  zone  several  inches  thick 
varying  according  to  the  size  of  the  stumps,  of  interlacing  scleren¬ 
chyma  strands. 

The  interior  structure  of  the  trunk  for  the  present  remains  un¬ 
known.  A  transverse  section  of  one  of  the  smaller  trunks  shows 
toward  the  center  an  irregular,  thin  ring  of  sclerenchyma  tissue  and 
within  this  ring  and  to  some  extent  outside  are  irregularly  scattered 
strands  of  sclerenchyma  tissue.  The  scattered  sclerenchyma  strands 
may  be  due  entirely  to  some  maceration  before  preservation;  but 
the  ring  itself  appears  to  be  a  definite  zone,  part  of  a  missing  central 
cylinder  of  strengthening  tissue.  Transverse  sections  of  larger 
trunks  were  made,  but  nothing  was  found.  Success  in  this  line  can 
probably  only  be  attained  when  a  petiole  or  rachis  of  a  frond  is 
found  preserved  in  such  a  condition  that  thin  sections  can  be  made 
for  study. 

In  the  earlier  collections  specimens  of  roots  were  found,  but  no 
stumps  were  taken  with  roots  attached.  This  brought  forth  criti¬ 
cism  of  our  statement  that  the  stumps  were  buried  in  situ.  The  dis¬ 
covery  in  the  spring  and  early  summer  of  1923  of  specimens  showing 
the  underside  of  the  tree  bases  with  roots  attached  (see  pi.  7)  finally 
settled  the  question.  The  roots  are  long  and  straplike  and  radiate 
from  the  margin  of  the  base.  One  specimen  was  obtained  under 
difficulties  and  set  up  in  concrete  to  form  a  museum  exhibit,  through 
the  kindness  of  Mr.  Henri  Marchand,  who  was  then  working  on  the 
Gilboa  restoration.  The  slab,  as  exhibited,  measures  5  feet  7  inches 
by  6  feet  4  inches.  The  base  of  the  stump  is  about  14  inches  in 
diameter,  and  the  radiating  roots,  from  one-half  inch  or  less  in 
width  to  around  an  inch,  extend  without  termination  as  far  as  the 
rock  is  preserved.  From  a  study  of  this  and  other  specimens  it  ap¬ 
pears  that  the  roots  were  undivided.  Much  larger  specimens  were 
found  in  the  quarry  with  roots  at  least  9  feet  long,  but  it  was  im¬ 
practicable  to  get  them  out.  The  museum  specimen  is  in  sandstone, 
seen  from  the  under  side;  but  other  specimens  were  found  on  the 
dumps  some  time  later,  showing  the  impression  of  the  root  base  in 
the  shale  bed  beneath  the  sandstone,  often  with  the  radiating  roots 
well  shown.  The  shale  bed,  as  pointed  out  previously,  represents 
the  muds  in  which  the  trees  grew. 
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The  fronds  of  the  Gilboa  tree  are  compound,  tripinnate  (three 
divisions),  and,  judging  from  the  fragments  and  larger  specimens 
collected,  were  at  least  6  to  9  feet  long.  (See  pi.  8,  figs.  1  and  2.) 
The  pinnules  were  bilobed,  with  the  lobes  slightly  recurved.  The  im¬ 
pression  of  the  main  rachis  or  stem  of  the  frond  in  the  widest  part 
varies  from  three-eighths  to  five-eighths  inch  in  the  larger  speci¬ 
mens.  Both  the  primary  and  secondary  divisions  are  alternately  ar¬ 
ranged.  The  petioles  are  described  as  slender  and  much  expanded 
at  the  base  and  spirally  arranged  in  about  five  ranks.  Specimens  of 
outer  bark  showing  petiolar  scars  were  collected  in  the  summer  of 
1925,  but  as  yet  the  museum  has  not  located  any  specimens  of  trunks 
showing  the  attachment  of  the  petioles.  About  1870  or  1871  a  Mr. 
Lockwood,  of  Gilboa,  found  the  upper  part  of  one  of  these  trunks 
with  its  leaf  scars  preserved  and  petioles  attached.  The  specimen 
was  described  by  Sir  William  Dawson  as  probably  the  upper  part  of 
one  or  the  other  of  his  species  of  Psaronius  found  in  the  same  bed. 

The  seeds  of  this  Upper  Devonian  tree  (see  pi.  9)  bear  a  strong  ex¬ 
ternal  resemblance  to  those  of  the  Carboniferous  seed  fern  Lyginop- 
teris  oldhamia  and  to  other  Lyginopterid  seeds.  They  were  borne 
in  pairs  at  the  end  of  forked  branchlets  and  were  probably  borne  near 
the  tip  of  the  frond.  Sometimes  the  dichotomies  are  such  a  short  dis¬ 
tance  apart  as  to  bring  frequently  two,  sometimes  three,  pairs  of 
seeds  close  together,  giving  a  clustered  effect  to  the  seeds.  The  seed 
is  broadly  oval  (measuring  in  the  larger  specimens  5.3  by  2.5  milli¬ 
meters  to  6.4  by  3.4  millimeters)  and  inclosed  in  an  outer  husk  or 
cupule,  which  in  some  cases  appears  to  be  lobed.  Separate  nutlets 
were  found.  They  occur  in  groups  of  small,  rounded,  thick  bodies. 

The  second  type  of  fruiting  body  found  has  been  interpreted  to  be 
part  of  the  male  fructification,  a  sporangia-bearing  organ  (sporan- 
giophore),  though  no  separate  sporangia  have  been  found.  These 
sporangia-bearing  organs  are  modified  pinnules;  they  are  rounded- 
oval,  saucer-shaped  to  funnel-shaped,  and  are  borne  on  branching 
pedicels.  It  is  believed  that  the  sporangia  were  clustered  and  at¬ 
tached  to  the  underside  of  the  sporangiophore  near  the  place  of 
attachment  of  the  pedicel  and  extending  out  toward  the  margin. 

The  two  species  described  by  Dawson  were  distinguished  by  the 
arrangement  of  the  sclerenchyma  strands  of  the  outer  cortex,  which 
lie  interpreted  as  aerial  roots ;  and  to-day  the  species  can  stand  only 
on  those  characters  upon  which  they  were  originally  separated,  since 
we  have  discovered  nothing  further  to  add.  His  “ Psaronius  ”  tex- 
tilis  (pi.  5,  fig.  1)  is  distinguished  by  a  network  of  interlacing  strands 
of  sclerenchyma  and  u  Psaronivx”  erianus  (pi.  5,  fig.  2)  by  more  or 
less  parallel  strands.  Only  one  kind  of  foliage  has  been  found;  also 
only  one  type  of  seed  and  male  fructification.  It  would  appear,  then, 
that  only  in  the  internal  structure  of  the  trunks  could  these  two 
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species  of  trees  be  distinguished  while  living;  for  if  the  two  species 
differed  in  foliage  and  fructifications,  with  all  the  collections  that 
have  been  made,  some  evidence  of  this  would  have  come  to  light. 
There  may,  however,  be  another  explanation  of  this.  The  fact  that 
stumps  of  the  textilis  type  have  been  found  in  numbers  greatly  in 
excess  of  those  of  the  ericmus  type  may  account  for  the  collection  of 
only  one  kind  of  foliage  and  fructification,  especially  since  the  locali¬ 
ties  from  which  the  collection  of  this  material  was  made  were  few 
and  of  limited  extent. 

4.  DESCRIPTION  OF  FORESTS  AND  RESTORATION 

By  June,  1922,  after  more  than  half  a  century  since  their  first  dis¬ 
covery,  we  were  in  a  position  to  place  our  trees  in  their  proper  rela¬ 
tionship  and  to  attempt  a  restoration.  These  Gilboa  trees  in  general 
appearance  must  have  resembled  the  tree  ferns  of  the  Tropics  to-day 
and  also  of  the  ancient  Carboniferous  and  Upper  Devonian  times. 
The  Gilboa  trees,  however,  do  not  belong  in  this  group;  they  were 
higher  types  (seed  ferns  or  Pteridospermophytes),  standing  in  a  po¬ 
sition  between  the  tree  ferns  and  higher  seed  plants,  and  they  differ 
from  the  true  ferns  in  the  possession  of  seeds  and  in  the  higher  or¬ 
ganization  of  the  trunk.  Since  the  name  Psaronius  had  to  be  aban¬ 
doned  for  these  seed  ferns,  a  new  genus  was  created,  Eospermatop- 
teris ,  meaning  “  dawn  of  the  seed  fern  ”  (from  the  Greek :  eos— - 
dawn /  sperma — seed ;  pteris — fern) ,  and  the  two  species  now  stand  as 
E ospermatopteris  textilis  (Dawson)  and  E.  erianus  (Dawson). 

As  already  pointed  out,  these  trees  grew  along  a  low  swampy 
shore.  They  probably  reared  themselves  to  heights  of  at  least  25 
to  40  feet  and  bore  fronds  at  least  6  to  9  feet  in  length,  on  the  tips  of 
some  of  which  were  borne  the  seeds.  The  bulbous  base  undoubtedly 
was  buried  in  the  swampy  mud  for  some  distance,  as  the  roots  are 
not  heavy  and  the  tree  otherwise  would  not  have  adequate  support. 
The  foliage  of  the  trees  was  not  heavy,  much  looser  than  in  the  tree 
ferns  of  to-day  and  the  pinnules  or  leaflets  were  far  apart  (see  pi. 
2).  There  could  have  been  no  dense  shade  in  this  primitive  forest; 
except,  perhaps,  for  the  heavy  moist  atmosphere  sunlight  could 
easily  filter  through.  No  higher  forms  of  life  existed  there.  The 
hum  of  insects  was  not  heard,  for  there  were  no  insects  here  at  that 
time.  All  the  sound  one  would  hear,  could  one  have  been  in  that 
ancient  forest,  would  be  the  murmuring  of  the  winds  in  the  tree  tops 
or  sounds  from  the  neighboring  sea  or  at  times  the  howling  of 
destructive  storms.  Three  such  forests,  undaunted,  reared  them¬ 
selves  in  all  their  glory,  were  cut  down  by  the  sea,  buried,  and 
fossilized. 

The  restoration  of  the  Fossil  Forests  of  Gilboa  (see  pi.  1)  was 
executed  by  the  artist  and  sculptor,  Mr.  Henri  Marchand,  and  his  sons, 
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Paul  and  Georges,  under  the  supervision  of  the  writer.  As  shown 
in  the  accompanying  photographic  reproduction,  it  includes  an  ideal¬ 
ized  reproduction  of  the  Gilboa  area,  showing  the  three  forest  levels, 
and  here  the  actual  fossil  stumps  are  used.  In  the  center  foreground 
flows  the  Schoharie  Creek,  which  is  joined  at  the  left  in  a  series 
of  falls  by  a  tributary,  such  as  the  Manorkill.  Looking  across  and 
beyond  this  fossil  section  one  sees  the  painting  of  our  vision  of  this 
ancient  forest  as  it  might  have  looked  in  the  height  of  its  glory. 
The  lycopodlike  trees  (Protolepidodendron) ,  which  grew  in  small 
numbers  in  these  forests,  are  also  shown  in  the  painting.  At  both 
sides  of  the  painting  are  life-size  restorations  of  the  Gilboa  tree, 
which  merge  imperceptibly  into  the  painting.  The  artist  has  de¬ 
picted  so  understanding^  and  skillfully  the  character  of  the  forest 
with  its  heavy  moist  atmosphere  that  this  restoration  is  at  the  same 
time  both  a  scientific  reproduction  and  a  beautiful  piece  of  art. 


Restoration  of  the*.Devonian  Fossil  Forests  Found  at  Gilboa,  N.  Y. 

In  the  foreground  is  seen  an  idealized  reproduction  of  the  rock  section  at  Gilboa,  showing  the  three  levels  at  which  fossil  stumps  were  found.  The  background  is  a 
painting  of  the  forest  as  it  probably  looked  when  living,  with  life-size  restorations  at  either  side.  This  restoration  is  an  exhibit  in  the  New  York  State  Museum, 
Hall  of  Fossil  Plants.  It  was  executed  by  the  artist  and  sculptor,  Mr.  Henri  Marchand,  and  his  two  sons,  Georges  and  Paul,  under  the  supervision  of  Miss  Winifred 
Goldring,  pnleobotanist 
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Restoration  of  the  Devonian  Seed-fern  Tree 

Showing  the  bulbous  base,  the  gradually  tapering  trunk,  and  the  crown  of  large  fronds  bearing  at 
the  tip,  in  some  cases,  the  seeds  and  spore-bearing  organs.  (Restoration  by  Miss  Winifred  Goldring) 
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1.  The  Lowest  Falls  of  the  Manorkill,  Gilboa,  N.  Y. 

The  horizon  where  the  seeds  and  spore-bearing  organs  were  found  is  at  the  level  marked  with  a  cross; 
the  area  worked  extended  some  distance  to  the  right 


2.  Riverside  Quarry,  Gilboa,  N.  Y. 

This  quarry  is  located  along  the  Schoharie  Creek,  one-half  mile  below  the  dam.  From  this  quarry 
was  taken  the  stone  used  in  the  dam  and  the  greatest  number,  and  the  finest,  of  the  fossil  tree  stumps. 
This  constitutes  the  lowest  tree  horizon  at  960  feet  above  tide 
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1.  Fossil  Tree  Stump  in  Riverside  Quarry 

Being  removed  from  the  spot  where  it  had  rested  for  millions  of  years 


2.  Fossil  Tree  Stump 

In  place  at  the  highest  tree  horizon  at  1,120  feet  above  tide,  along  the  road  above  the  lowest  falls  of 
the  Manorkill.  The  middle  horizon  (1,020  feet  above  tide)  is  at  the  site  of  the  Gilboa  Dam 


1.  Fossil  Stump  of  the  Textilis  Type  2.  Fossil  Stump  of  the  Erianus  Type 

Showing  rapid  narrowing  above  the  base  and  the  network  of  Showing  the  more  or  less  parallel  strands  of  strengthening  tissue.  The  stump  narrows  gradually  above  the 

interlacing  strands  of  strengthening  tissue.  Height,  3  feet;  base.  Height,  38  inches;  greatest  diameter  (left  to  right  in  figure),  38  inches;  diameter  at  right  angles 

circumference  at  base,  6  feet  3  inches  (diameter,  23.8  inches)  to  this,  30  inches 
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1.  Portion  of  Outer  Cortex  of  One  of  2.  Underside  of  Base  of  Stump  of  Textilis  Type 

the  Stumps 

Showing  the  network  of  interlacing  strands  of  strength-  Showing  radiating  ridges  and  furrows  and  the  central  depression.  Diameter,  25  inches 

ening  tissue,  of  the  textilis  type  of  stump.  Slab, 
about  15  inches  long 
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Underside  of  Base  of  Small  Stump 

Showing  the  radiating  straplike  roots.  Stump,  14  inches  in  diameter;  slab,  C  feet  4  inches  by  5_feet7  inches 
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1.  Portion  of  a  Frond  2.  Part  of  Main  Stem,  or  Rachis,  and  Lateral  Branches  of  Frond 

Showing  ultimate  divisions  with  pinnules.  The  pinnules  or  The  fronds  had  three  divisions  and  must  have  been  6  to  9  feet  in  length.  Greatest  width 

leaflets  are  set  rather  far  apart.  They  are  bilobed  with  the  of  slab,  2  feet 

lobes  slightly  recurved.  Natural  size 
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Plate  9 


Slab  Showing  Groups  of  Seeds 


The  seeds  were  borne  in  pairs  at  the  end  of  forked  branchlets  and  were  probably  borne  near 
the  tip  of  the  frond.  Natural  size 
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